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A common method of treating the mean stress effect on fatigue life Is to 
displace the elastic line on a Manson-Coff In-Basquln diagram while retaining 
the position of the plastic line. Manson and Halford pointed out that this 
procedure Implies that mean stress significantly affects the cyclic stress- 
strain curve (ref. 1). Actually, however, they showed experimentally and by 
more general reasoning, that mean stress has little. If any, effect on the 
cyclic stress-strain curve. Thus, they concluded that It Is necessary to dis- 
place the plastic line as well as the elastic line In order to keep the cyclic 
stress-strain curve unaltered. Another way of expressing the common displace- 
ment of the two lines Is to keep the lines In place and change the horizontal 
coordinate to Include a term relating to the displacement. Thus, Instead of 
life, 2Nf, as the horizontal coordinate, a new coordinate can become 2Nf 
[1 - o m /of] 1/b , thereby displacing both the elastic and plastic lines by an 
amount [1 - o m /of]Ub where a m Is the mean stress and a'f Is the Intercept 
of the elastic line at N f = 1/2 cycles and b Is the slope of the elastic 
line. 


Such a procedure does not, however, always produce the proper effect on 
the Goodman diagram In which mean stress Is plotted against alternating stress 
for selected values of life. The Goodman diagram for this case would necessar- 
ily be straight lines for all materials. While some materials do, Indeed, pro- 
duce straight lines, others are known to be concave, while still others have 
convex curvature. In fact, for some materials, the Goodman diagram may be con- 
cave for one life level, straight for another life level, and convex for a 
third life level. A more generalized behavior can, therefore, be achieved by 
using, as the horizontal coordinate, the parameter 

/<j\A + B log N f l 1/b 
1 / _JB\ t 

Depending on the values of A and B, the curvature of the Goodman lines can 
then change according to life level. 
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We have examined a number of materials for which various degrees of curva- 
ture have been observed, as well as one material for which the curvature 
changed from convex to concave as life was changed. 

Figure 1 shows schematically the concept behind the procedure we have 
developed. Figure 1(a) shows the coordinate axes In a Manson-Cof f In-Basquln 
plot while figure 1(b) shows an example whereby curvature Is altered at dif- 
ferent values of life level for particular parameter values of A and B, as 

shown. 

Figure 2 shows the application of this type of analysis to various alumi- 
num and steel alloys for which extensive data are available In the literature. 
The lines drawn In these figures are derived from the diagrams of figure '(a) 
for the specific constants shown for each material. The experimental points 
are derived from faired curves through the data. Good agreement Is seen In all 
cases. Note especially the 9N1-4CO-0.45C material for which different curva- 
tures appear at different life levels. 
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Figure 1. - Framework for new method 
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Figure 2. - Comparisons between observed and calculated axial fatigue strengths. 
( Predictions ; From experimental curves) 
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Figure 2. - Continued 





